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ORAL DEVICES 
Background of the Invention 
5 The present invention relates to oral devices, e.g., 

devices for cleaning the teeth, gums and interproximal 
regions . 

Conventional toothbrushes, having tufts of bristles 
mounted on a head, are generally effective at removing 

10 plaque from the flat surfaces of teeth and the areas between 
teeth and along the gumline that can be accessed by the 
bristles during brushing. However, such toothbrushes 
typically cannot clean interproximal and sub-gingival 
regions where tufts of bristles are generally unable to 

15 penetrate or reach. This is because the bristles tend to 
pass or flick over the gaps between the teeth and are 
usually physically impeded from reaching behind the 
interdental papillae and below the gumline. To clean the 
interproximal regions supra- and sub-gingivally, it is 

20 generally necessary to floss between the teeth with dental 
floss . 

While flossing effectively cleans the interproximal 
and sub-gingival regions, many people do not floss 
regularly, or do not floss at all. Failing to floss 
25 regularly may result in gingivitis, which can lead to more 
serious gum diseases. These problems can occur despite 
regular toothbrushing. 

Summary of the Invention 
30 The inventors have found that interproximal 

penetration appears to occur more often and be deeper when a 
slow brushing movement is used, slower than many people 
typically brush their teeth. The present invention features 



an oral device that is designed to be used with a slow, 
ratcheting motion, to allow the device to penetrate between 
the teeth on both sides of each tooth and "pry out" trapped 
food and debris that are lodged in the interproximal 
5 regions. Preferred oral devices of the invention provide 
deep interproximal penetration and effective removal of food 
and debris. 

The inventors have also discovered that there is a 
correlation between interproximal penetration and the angle 
10 of a bristle relative to a line drawn through the 
interproximal region ("the interproximal line") , 
fi substantially parallel to the opposed surfaces of the teeth. 

5 If the bristle is parallel to the interproximal line when 

5 the device is placed over the teeth (defined as a 0 degree 

3 15 angle), less interproximal penetration occurs than if the 

bristle is angled away from the interproximal line. In 
^. preferred oral devices, the cleaning elements of the device 

^ (e.g., bristles or fins) are angled away from the 

II interproximal line, more preferably at least 10 degrees and 

□ 20 most preferably at least 15 degrees. 

In one aspect, the invention features an oral device 
that includes a handle, a head, extending from the handle 
and having a pair of elongated arms that include opposed 
surfaces; and a pair of opposed cleaning elements, mounted 
25 on the opposed surfaces, the cleaning elements being 
constructed and positioned to be inserted into the 
interproximal regions of a user's mouth when the oral device 
is moved back and forth. Each of the cleaning elements are 
positioned at an acute angle with respect to the 
30 interproximal line. 

In preferred embodiments, the oral device includes 
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one or more of th^ fallowing f-eat-ur^s^ The cleaning 
elements are positioned to be flexed towards the opposed 
arms during movement in a first direction, and then 
straighten out until they are substantially perpendicular to 
5 the opposed surfaces during movement in a second, opposite 
direction. The device includes a plurality of pairs of 
cleaning elements, and each of the cleaning elements extends 
at substantially the same angle, with respect to the 
interproximal line, as the other cleaning elements on the 
10 same surface. The angle is greater than 10 degrees, 
["z preferably greater than 15 degrees, more preferably from 

ill about 15 to 40 degrees and most preferably about 15 to 30 

;2 degrees. The opposed cleaning elements define a V shape. 

13 The device includes at least 2 pairs of cleaning elements, 

'3 15 the pairs of cleaning elements being positioned along the 

opposed surfaces at predetermined intervals. The pairs of 
|=- cleaning elements extend from the handle towards the 

;!f opposite end of the head in a row. The cleaning elements 

iH are progressively shorter as the pairs are spaced further 

^:f- 20 from the handle. The cleaning elements of each pair are 

\3. 

from 2 to 20% shorter than the cleaning elements of an 
adjacent pair that is closer to the handle. The handle 
includes a gripping portion that is constructed to be 
grasped between the thumb and first two fingers of a user's 

25 hand. The handle includes a substantially disc-shaped 

gripping portion. The handle includes an elongated shaft, 
the head is mounted at a first end of the elongated shaft, 
and the gripping portion is mounted at a second end of the 
elongated shaft. The head further comprises a web extending 

30 from the handle, and the opposed arms extend outwardly from 
opposite sides of the web. The web defines a substantially 
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U-shaped opening that faces away from the handle. The 
device includes a plurality of pairs of centering elements, 
positioned on the opposed surfaces between the cleaning 
elements and the web, for guiding the oral device. The 
5 centering elements are positioned so that, in use, at least 
two centering elements on each side are touching the teeth 
simultaneously. The centering elements comprise elastomeric 
elements and/or bristle tufts. The centering elements are 
mounted substantially parallel to the interproximal line. 
10 Adjacent pairs of cleaning elements are spaced from 0.5 to 
'^"J 6.0 mm apart along the length of the arms. The cleaning 

m elements comprise bristle tufts and/or elastomeric fins. At 

least some of the cleaning elements comprise inner, 
relatively longer thin bristles and outer, relatively 
^3 15 shorter and thicker supporting bristles. The bristles have 
"'^ a diameter of from about 0.003 inch to 0.009 inch. 

In another aspect, the invention features an oral 
device that includes: (a) a handle that includes a gripping 
in portion constructed to be grasped between the thumb and 

9 20 first two fingers of a user's hand; (b) a head, extending 
from the handle, having a pair of elongated arms that 
include opposed surfaces; and (c) pairs of opposed cleaning 
elements, mounted on the opposed surfaces, the pairs of 
cleaning elements being positioned along the opposed 
25 surfaces at predetermined intervals for insertion into the 
user's interproximal regions. 

Preferred embodiments include one or more of the 
following features. The gripping portion is substantially 
disc-shaped. The gripping portion has a thickness of from 
30 about 0.5 to 20 mm. The gripping portion has a diameter of 
from about 2 to 7 cm. 
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In a further aspect, the invention features a method 
of cleaning between the teeth of a human, including: (i) 
inserting into the mouth an oral device that includes (a) a 
handle having a first end constructed to be grasped by a 
5 user and a second, free end; (b) a head, positioned at the 
second end of the handle, having a pair of elongated arms, 
the arms being substantially parallel to each other and 
having opposed surfaces; and (c) pairs of opposed cleaning 
elements, mounted on the opposed surfaces, the pairs of 
10 cleaning elements being positioned along the opposed 

surfaces at predetermined intervals, the distance between 
pairs corresponding substantially to the average spacing 
between human teeth; (ii) positioning the oral device so 
that the opposed cleaning elements straddle a row of teeth; 
15 (iii) pushing the oral device toward the back of the mouth 
until each pair of opposed cleaning elements is positioned 
between two adjacent teeth; and (iv) pulling the oral device 
toward the front of the mouth, causing the cleaning elements 
]f| to wedge into the interproximal region between the adjacent 

20 teeth. Preferably, steps (iii) and (iv) are performed with 
a motion that is slower than the user's normal toothbrushing 
speed. 

In yet another aspect, the invention features an 
oral device that includes a handle, a head, extending from 
25 the handle, having a pair of elongated arms that include 
opposed surfaces, and pairs of opposed cleaning elements, 
mounted on the opposed surfaces, the pairs of cleaning 
elements being positioned along the opposed surfaces at 
predetermined intervals, the cleaning elements being 
30 constructed and positioned to be inserted into the user's 

interproximal regions when the oral device is moved back and 
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forth with a ratcheting motion to index the device from one 
interproximal region to the next. 

The term "opposed", as used herein, is not intended 
to require that the elements referred to have parallel 
surfaces, but merely to indicate that the elements generally 
face toward each other. 

Other features and advantages of the invention will 
be apparent from the following description of a presently 
preferred embodiment, and from the claims. 



Brief Description of the Drawings 
Fig. 1 is a perspective view of an oral device 
according to one embodiment of the invention. Fig. lA is an 
enlarged detail view of the head of the oral device of Fig. 
15 1. Fig. IB is a perspective view of the oral device of Fig. 
1, taken from the opposite direction. 

Fig. 2 is a top view of the oral device of Fig. 1. 
Fig. 2A is an enlarged detail view of a pair of cleaning 
elements positioned relative to the interproximal line. 
20 Fig. 3 is an end view of the oral device of Fig. 1. 

Figs. 4 and 4A are schematic top views showing the 
oral device of Fig. 1 being used to clean between the teeth 
of a portion of the lower jaw. A portion of the oral device 
is cut-away (see broken lines) to show the underlying teeth. 
25 Figs. 4B and 4C are enlarged schematic top views showing a 
single pair of cleaning elements during use. 

Fig. 5 is a top plan view of an oral device 
according to an alternate embodiment of the invention. Fig. 
5A is a partial enlarged view of the front portion of the 
30 device of Fig. 5. 
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Description of the Preferred Embodiments 
A preferred oral device 10 is shown in Figs. 1-3. 
Referring to Fig, 1, oral device 10 includes a handle 12 and 
a head 14 mounted at one end of the handle. Handle 12 
5 includes a shaft 16 and a grip 18. The grip 18 is disc- 
shaped, having relatively large top and bottom surfaces 19 
and a relatively thin side surface 20, so that a user will 
tend to grasp the top and bottom surfaces 19 of the disc 
between the thumb and index finger, or thumb and first two 
10 fingers, rather than holding the grip encircled by the palm 
and fingers as a conventional elongated toothbrush handle is 
n typically held. Thus the grip 18 is held in a manner 

B similar to the way a pen is usually held, giving the oral 

S device the feel of a precision instrument and tending to 

3 15 cause the user to move the oral device slowly and 

deliberately, rather than with a rapid brushing motion. The 
=^ shaft is generally from about 5 to 10 cm long, the diameter 

of the grip is from about 2 to 5 cm, and the thickness of 

□ 

jfi the grip is from about 0.5 to 20 mm, more preferably 0.5 to 

□ 20 10 mm. 

The head 14, shown in more detail in Figs. lA and 
IB, includes a pair of opposed arms 22, 24 that are 
connected by a web 2 6 that extends from the shaft 16. As 
shown in Fig. IB, the web 26 includes a U-shaped opening 28 

25 that facilitates maneuvering of the oral device in the 
mouth, as will be discussed in further detail below. 
Opposed arms 22, 24 include facing surfaces 30, 32, upon 
which pairs of opposed cleaning elements 34 are mounted. 
The opposed arms 22, 24 have a depth D (Fig. IB) that is 

30 ^'elected to allow the head to accommodate both the front and 
back teeth. Preferably, depth D is from about 5 to 15 mm. 
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The oral device is shown in use in Figs. 4-4A. 
These figures show, from above, the oral device "straddling" 
some of the teeth. A portion of the shaft 16 and head 12 
have been cut away (see broken lines) in order to show the 
5 interaction of cleaning elements 34 with teeth 42. As shown 
in Fig. 4, the oral device is first placed over the teeth so 
that the cleaning elements 34 of each pair are positioned on 
opposite sides of the teeth, and the oral device is then 
pushed toward the back of the mouth (arrow A) to index the 
10 cleaning elements with the spaces 43 between adjacent teeth. 
At this point, the cleaning elements are flexed towards the 
ifi opposed surfaces 30, 32 of arms 22, 24. Then, as shown in 

Fig. 4A, the oral device is slowly pulled forward, towards 
^ the front of the mouth (arrow B) , causing the cleaning 

^3 15 elements 34 to relax towards their normal positions, and 

then move beyond their normal positions, straightening out 
\^ to penetrate into the interproximal regions 44. When the 

device is then pushed forward again, in the direction of 
m arrow A, the cleaning elements are forced out of the 

□ 20 interproximal regions 44, dislodging debris as they exit. 

This series of movements is repeated over and over, with the 
user slowly "ratcheting" the oral device back and forth 
while advancing the device from tooth to tooth, until all of 
the teeth and interproximal regions of one jaw have been 
25 cleaned. The device is then positioned so that it straddles 
the teeth of the other jaw, and the process is repeated to 
clean between the teeth of the other jaw. The U-shaped 
opening enhances user comfort and provides clearance of the 
jawbone in the rear of the mouth, thereby allowing better 
30 access to the furthest molars. 

The cleaning elements are mounted at an angle A ^(see 
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Fig. 2A) so that the opposed elements define a V-shape, the 
base of the V pointing toward the grip 18. Thus, the 
cleaning elements are angled, with respect to a line drawn 
through the interproximal region substantially parallel to 
5 the opposed surfaces 35 of the teeth ("the Interproximal 
Line", IL, Fig. 2A) at an angle A, to enable the cleaning 
elements to penetrate the interproximal region during use. 
Angle A is preferably at least about 10 degrees, more 
preferably at least 15 degrees, and most preferably about 15 
10 to 25 degrees. At smaller angles, the cleaning elements may 
!J not adequately penetrate the interproximal region, while at 

j|: larger angles the cleaning elements may not engage between 

5 the teeth and will tend to bend over during use. 

The cleaning elements are also angled away from web 
15 26. This angle B Msee Fig. 3), is preferably at least 5 
degrees, more preferably" frcJa ^about 10 to 20 degrees. The 
elements are angled in this direction to compensate for the 
tendency of the cleaning elements to bend toward web 2 6 when 
the device is placed over the teeth. The resultant angle of 
20 the cleaning elements, in use, is typically 0-5 degrees. In 
some cases, if angle B is too small, the cleaning elements 
may bend towards the web (towards the top of the tooth) and 
may tend not to engage into the gap between the teeth. The 
penetration force is generally highest when the resultant 
25 angle is 0 degrees in both planes. 

The maximum penetration force is limited by the 
column strength of the angled elements. Referring to Figs. 
4B and 4C, as the cleaning elements are moved across the 
teeth, they engage the interproximal areas as shown in Fig. 
30 4B. As angle A approaches 90 degrees, the driving forces F 
increase substantially. The cleaning elements are forced 
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into the interproximal regions until the cleaning elements 
can travel no further and the column strength of the 
elements is exceeded. The cleaning elements then buckle 
(Fig. 4C) , and the forces F are reduced. This procedure is 
5 repeated each time the cleaning elements are moved across 
the teeth. Because the penetration force that could be 
generated by the device is much higher than the column 
strength of the cleaning elements, the maximum penetration 
force is determined by the column strength of the cleaning 

10 elements. Thus, by selecting the column strengths of the 
cleaning elements, the stiffness and penetration of the 
cleaning elements can be varied to obtain desired device 
properties. For example, the oral device can be provided in 
"soft", "medium" and "hard" models to satisfy different user 

15 preferences. Moreover, a single oral device can include 

cleaning elements of different column strengths. Generally, 
for a given material, longer, thinner cleaning elements will 
have lower column strength and thus less penetration than 
shorter, thicker cleaning elements. 

20 The free ends of the cleaning elements of each pair 

are spaced apart slightly, but are sufficiently close so 
that at least some pairs of cleaning elements will deeply 
penetrate the interproximal region between two teeth when 
the oral device is used in the manner discussed below. As 

25 shown in Fig. 2, the free ends of the cleaning elements in 
the pairs that are closest to the grip are closest together, 
while the free ends of the cleaning elements in the pairs 
that are spaced further from the grip are further apart. 
The gap between the elements that are spaced further from 

30 the grip is larger so as to allow these elements to engage 
the large molars, while the spacing between the other 
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elements is selected to allow these elements to engage the 
thinner teeth, e.g., incisors. The device is preferably 
offered in different sizes, e.g., small, medium and large, 
to accommodate small and large mouths. A suitable spacing 
is from about 0 to 4 mm for the pair that is closest to the 
grip, with the cleaning elements of each successive pair 
being spaced about 0.5 to 3 mm further apart than those of 
the previous pair. Thus, the cleaning elements 34 are 
progressively shorter as they are spaced further from grip 
18. In some preferred oral devices, the cleaning elements 
of the pair that is closest to grip 18 are about 5 to 12 mm 
long, the cleaning elements of the adjacent pair are about 
to 12 mm long, and the cleaning elements of the pair that i 
furthest from the grip are about 5 to 9 mm long. In 
general, it is preferred that the shorter cleaning elements 
be from about 2 to 20% shorter than the adjacent cleaning 
elements that are closer to the grip. 

Suitable cleaning elements are constructed so that 
they are capable of penetrating the interproximal region as 
shown in Fig. 4A, and removing food and debris that are 
trapped there. Preferably, cleaning elements 34 are bristl 
tufts, e.g., formed of nylon or polyester bristles. It is 
also preferred that the tufts that are closer to the grip 
include longer, inner bristles 36 that are surrounded by 
shorter, outer bristles 38 (see Fig, lA) , To penetrate the 
small gaps between the front teeth, the longer bristles 36 
are relatively fine in diameter, e.g., about 0.004-0.006 
inch. As a result, the longer bristles 36 typically have 
relatively low column strength. The outer bristles 38 are 
provided to support the longer bristles 36 and prevent them 
from buckling. Preferably, the outer bristles 38 have a 




diameter of from about 0.007 to 0.010 inch. If desired, a 
sleeve can be provided around the base of the longer 
bristles 36, instead of surrounding the longer bristles with 
shorter bristles. 
5 The head also includes pairs of opposed centering 

elements 40, positioned between the cleaning elements 34 and 
the web 26. Centering elements 40 guide the oral device and 
center it around a tooth. If the device is not sufficiently 
centered around the tooth, only one side of the pairs of 
10 cleaning elements may engage the teeth, reducing the force 
with which those cleaning elements penetrate the 
If: interproximal region. Preferably, centering elements 40 are 

jj short, cylindrical bristle tufts having a relatively high 

P stiffness. The centering elements are positioned so that, 

l3 15 in use, at least two centering elements on each side are 
"-^ touching the teeth simultaneously. The head also includes a 

U pair of angled centering elements 41. If desired, the 

]d, centering elements may be elastomeric elements, e.g., knobs 

ijj or fins, rather than bristle tufts, or a combination of 

Q 20 tufts and elastomeric elements can be used. 

The handle and head are both formed from a rigid or 
semi-rigid material, e.g., polypropylene. The handle and 
head may be integrally molded, or may be formed separately 
and joined, e.g., if it is desired to make them from 
25 different materials. 

Another oral device is shown in Figs. 5-5K. Oral 
device 100 includes an elongated handle, and, extending from 
the handle 102, a device head 104. Device head 104 includes 
a pair of opposed elongated arms 106. Arms 106 may be 
30 flexible or rigid, depending on the desired properties of 
the device. A plurality of cleaning elements are mounted on 
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the opposed surfaces 108, 108A of the arms, defining a pair 
of opposed brush heads 110, llOA. Brush heads 110, llOA 
include cleaning elements 112, that are angled away from the 
handle, cleaning elements 114, that are angled towards the 
5 handle, and a pair of closely spaced cleaning elements 116 
at the forward end of the device head 104. Cleaning 
elements 112 and 114 may be, e.g., tufts of bristles, 
individual bristles, or elastomeric fins. At least some 
pairs of the cleaning elements are mounted at an angle, with 
10 respect to the opposed surfaces, of preferably at least 15 
degrees, more preferably from 15 to 25 degrees. Device 100 
may be used with a horizontal brushing motion, like a 
toothbrush, or with a ratcheting motion as discussed above. 
Other embodiments are within the claims. For 

15 example, the oral device cah include fewer or more pairs of 
cleaning elements. The cleaning elements can be elastomeric 
fins. The handle can have a shape other than disc-shaped. 
The cleaning elements may be angled to form a V pointing in 
the direction opposite to that shown in the Figures, in 

20 which case the sequence of actions of the bristles on the 
forward and reverse strokes of the device would be opposite 
to that described above. In devices that include opposed 
brush heads, the brush head may have any desired design, 
provided that at least some opposed pairs of cleaning 

25 elements are positioned and angled for interproximal 
penetration. 



What is claimed is: 



